T
he aim of functional endoscopic sinus surgery (FESS) to improve mucociliary clearance of the sinuses by removing diseased mucosa and bone that obstruct the sinus outflow tracts. During CT in preparation for FESS, the radiologist looks for anatomic variants, which can predispose the patient to recurrent disease and affect operative technique, and for critical variants, which make surgery hazardous. We present a systematic approach to the use of coronal, axial, and sagittal images in CT evaluations before FESS (Fig. 1) .
FESS Technique and Complications
The aim of FESS is to preserve mucosa while restoring drainage and ventilation of the sinuses. Figure 2 shows the steps of the FESS technique. Figure 3 shows the CT appearance after FESS. After the ostiomeatal complex is accessed through the nostril with a rigid endoscope, the ostia and recesses are targeted, depending on the location and pattern of disease. Operations on the frontal sinus alone can be performed if ethmoidectomy does not improve frontal sinus drainage [1] . The posterior ethmoidal and sphenoidal sinuses usually are accessed through the anterior ethmoidal air cells. Preoperative CT also can provide data for intraoperative stereotactic guidance systems, which are used to manage complex disease, and for revision surgery. The incidence of major complications of FESS is 0.4-1.3% [2] [3] [4] . Major complications include damage to the optic nerve, CSF leak, meningitis, carotid vascular injury, orbital hematoma, and nasolacrimal duct stenosis.
OBJECTIVE.
The purpose of this essay is to present a systematic approach to the use of coronal, axial, and sagittal images for CT evaluation of the sinuses before functional endoscopic sinus surgery (FESS).
CONCLUSION. We present a systematic approach to the use of coronal, axial, and sagittal images in CT evaluation before FESS. Each imaging plane is valuable for displaying anatomic variants, which can predispose a patient to recurrent disease and affect the surgical approach, and critical variants, which can make surgery hazardous.
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Sinus Drainage Pathways
Evaluating the patency of sinus drainage pathways is crucial because these ostia and recesses are targets during FESS. CT in the coronal plane best shows the ostiomeatal complex and correlates with endoscopy ( Figs. 1A and 2 ). The ostiomeatal complex is the most common site of inflammatory disease and serves as the final drainage pathway for the maxillary, anterior ethmoidal, and frontal sinuses to the middle meatus. The axial plane is valuable for identifying the basal lamella, which divides the anterior and posterior ethmoidal sinuses (Fig. 1B) . The sphenoidal ostia and sphenoethmoidal recess are also well depicted on axial images. Use of the often less-used sagittal plane allows excellent evaluation of the frontal recess and frontal sinus drainage pathway (Fig. 1E) [1] . Sagittal images also display the drainage of anterior ethmoidal air cells into the middle meatus and posterior ethmoidal air cells into the sphenoethmoidal recess (Fig. 1D) .
Anatomic Variants
A large number of anatomic variants can narrow the sinus drainage pathways and limit surgical access [5] .
Nasal septum variants-Nasal septal deflections and spurs are best visualized in the coronal plane (Fig. 3A) . Reporting the direction of septal deviation is helpful for surgical planning because the patient may need septoplasty at the beginning of FESS (Fig. 3B) . Similarly, nasal turbinate reduction may be performed for an obstructing edematous inferior nasal turbinate (Fig. 8) .
Ostiomeatal complex variants-Concha bullosa may not be appreciated through the endoscope when the turbinate is covered by mucosa ( Fig. 2A) [6] . In rare instances, concha bullosa is complicated by a polyp, cyst, pyocele, or mucocele (Fig. 5) [7] . Another important variant is lateral deviation of the uncinate process, which can increase the risk of medial orbital wall injury during uncinectomy.
Frontal recess variants-Anatomic variants of the frontal recess are best appreciated on sagittal images. The frontal recess can be narrowed by enlargement of the bordering agger nasi cell and ethmoidal bulla or the presence of variant anterior ethmoidal air cells in the frontal recess. Failure to resect these cells during frontal sinus endoscopic surgery can lead to recurrent disease [5] .
Critical Variants
Critical variants are best appreciated on coronal images.
Cribriform plate-The lateral lamella is the thinnest part of the cribriform plate and at risk of fracture during FESS, especially when the olfactory fossae are deep or asymmetric (Fig. 9 ). The depth of the olfactory fossa can be graded with the Keros classification (Fig. 9 ) [8] . Fractures of the cribriform plate ( Fig. 10 ) can cause dura mater and bone defects that lead to the early complication of ascending meningitis and the late complication of intracranial hypotension from CSF leak, meningocele, or meningoencephalocele.
Lamina papyracea-Congenital or posttraumatic dehiscence of the lamina papyracea can provide a direct route for sinus surgery instruments to cause orbital injury (Fig.  4) . The most common injuries are medial rectus muscle laceration, orbital hematoma, and orbital fibrosis [9] . The anterior ethmoidal artery courses through a bone canal in the superior lamina papyracea and serves as a surgical landmark (Fig. 11) . When it courses below the skull base through the ethmoidal air cells, the artery can be inadvertently injured. Retraction of a severed artery into the orbit can cause an orbital hematoma, which requires urgent decompression.
Sphenoidal sinus-Focal bone dehiscence of the sphenoidal sinus places the adjacent optic nerve, internal carotid artery, and trigeminal nerve at risk of injury by surgical instruments (Fig. 4) . The optic nerve also may be at risk when Onodi cells, which are posterior ethmoidal air cell variants of sphenoethmoidal air cells, are present (Fig. 12) .
Soft Tissues
Images obtained with soft-tissue windows can be used to detect extrasinus extension of disease and incidental brain, orbit, and neck lesions. These pathologic findings can mimic signs of sinus disease and may require further management.
Conclusion
Radiologists should be familiar with the FESS technique and have a systematic approach to reviewing sinus CT scans for sinus disease, drainage pathways, anatomic variants, critical variants, and soft tissues of the brain, neck, and orbits. 1 variant) . B, 62-year-old woman with bilateral Keros type 3 variant. Coronal CT image shows olfactory fossa is deep: distance between fovea ethmoidalis and medial lamella is greater than 7 mm (arrow). Keros type 2 variant is olfactory fossa depth of 3-7 mm. 
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